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WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT
• Paracetamol is the most frequently

prescribed analgesic and antipyretic in
children.

• The adherence to paracetamol dosage
recommendation in children is poor, with
paracetamol prescriptions alone
accounting for 30% of off label prescribing
as a result of dose violation.

WHAT THIS STUDY ADDS
• Our study has identified that approximately

a fifth of paracetamol prescriptions issued
to children by their GP are off label, with
the most common reason being either too
small or too high a dose.

• Both overdosing in young children and
underdosing in older children together
with their associated risks of toxicity or
under treatment occur relatively frequently.

AIMS
To assess the level of paracetamol off label prescribing in the
community and the potential for paracetamol under or overdosing.

METHODS
The Scottish Practice Team Information (PTI) database containing
prescribing data for approximately 35 839 children aged (0–12 years)
was analysed for paracetamol prescriptions for the year 2006. Off label
prescribing was defined as prescribing outside the BNFc age and dose
recommendations.

RESULTS
Two thousand seven hundred and sixty-one children aged 0–12 years
were issued with 4423 prescriptions for paracetamol. (1446 males).
Children 1–5 years (1329, 42.2%) accounted for 48.9% (2164) of all
paracetamol prescriptions. Eighteen per cent (793) of individual
prescriptions were off label and after accounting for repeat
prescriptions 625 (22.75%) individuals were exposed to off label
prescriptions. A further 15% (668) of prescriptions contained
insufficient dosage data to determine their status, 13.3% (368) being
underdosed and 4.4% (121) overdosed at least once during the study
year. In total 11.3% (502) of all prescriptions were classified as
underdose, 2.9% (127) as overdose and 15% (667) had no dosage
instructions. Age was significantly related to non recommended
dosage (c2 test, P < 0.001). Children 1–3 months old were at highest risk
of being overdosed; 27% of prescriptions recommended actual or
potential overdosage and 25% (354) of children aged 6–12 years were
prescribed an actual or potential underdose. Overall 57.2% of all
prescriptions failed to comply with current BNFc recommendations.

CONCLUSION
Paracetamol off label prescribing is common in primary care, with
relatively high levels of potential overdosing in the youngest children
and potential underdosing in the oldest children.
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Introduction

Paracetamol or N-acetyl-p-aminophenol (APAP) is the
single most frequently used agent for the management of
fever and pain [1, 2], with 84% of all infants in the UK being
administered paracetamol at least once during their first 6
months of life [3]. The number and age of the children
prescribed paracetamol imposes a significant responsibil-
ity on the prescriber to ensure that the drug is used safely
and effectively, which in turn requires careful selection of
an appropriate dosage regimen. However the optimal use
of paracetamol requires the prescriber to take account of
both a child’s age and/or weight which in turn gives rise to
multiple dosage recommendations in formularies such as
the British National Formulary for Children (BNFc). This
resulting complexity in dosage recommendations further
increases the likelihood of off label paracetamol prescrib-
ing [4]. Paediatric off label prescribing is common, with
reports that approximately 33% of all prescriptions issued
to children aged 0–18 years are off label and that 26% of all
children aged 0–16 years are issued with an off label pre-
scription in primary care [5, 6]. Paracetamol prescriptions
alone are reported to account for 30% of all paediatric off
label prescribing, due primarily to violations of dosage
regimens [4]. The likely outcome of failing to adhere to
paracetamol dosage recommendations and issuing an off
label prescription is a possible underdose or overdose,
resulting in possible treatment failure or toxicity, respec-
tively. The evidence for the toxicity of unintended thera-
peutic paracetamol overdose in children, including
hepatotoxicity, is now well recognized [7]. We therefore
sought to describe the pattern of paediatric paracetamol
prescribing in primary care in Scotland.

Patients and methods

Paracetamol prescribing data for children aged 0–12 years
was extracted from the Practice Team Information (PTI)
database for the period 1 January-31 December 2006.The
PTI database, which is representative of the urban/rural
and ethnic mix of Scotland, contained prescribing informa-

tion for over 35 839 children registered with 40 general
practices located throughout Scotland [8].

Paracetamol daily dose was defined as the total
amount of paracetamol prescribed per day in mg day-1 The
clarity of the dosage instructions for each prescription was
categorized as specific, range, missing or unclear. Specific
was defined as an exact dose of paracetamol with a clear
dosing frequency, range as an exact minimum and
maximum amount with clear dosing frequency, missing as
the dose and or the dosing frequency not indicated and
unclear when instructions such as ‘take as required’ were
given without specific dose and or frequency instructions.

Overdosing was defined as any prescription in which
the prescribed daily dose exceeded the highest dose rec-
ommendation in the BNFc for severe conditions, and
potential overdosing when the prescriber stated a dose
range the upper dose of which could result in a dose
exceeding the maximum recommended in the BNFc.
Where the maximum recommended dose of paracetamol
was weight dependent, the weight of the child was calcu-
lated from the BNFc weight charts for children aged 0–1
year and from the following formula for children aged
1–12 years: weight = 3(age) + 7 was used [9] (see Table 1 for
the maximum licensed BNFc dose recommendations for
oral paracetamol).

Underdosing was defined as a daily dose less than the
minimum recommended by the BNFc, and potential
underdosing when the prescriber recommended a dose
range the maximum dose of which was the minimum dose
recommended by the BNFc for a child of that age. Dosage
was defined as unpredictable when the dose or frequency
were not given, or when a statement such as ‘take as
required’, ‘take as on the bottle’ or ‘take as directed’ was
given. All prescriptions were assessed against dosage rec-
ommendations in the BNFc (2010) [10].

Prescriptions were also classified as non-combined
when paracetamol was prescribed alone and combined
when coprescribed with ibuprofen or codeine.

Descriptive statistics and chi-square (c2) for trends were
analysed using the SPSS 17.0 (Chicago, Illinois). P values of
0.05 or less were considered statistically significant for any
associations.

Table 1
Licensed dose recommendations for oral paracetamol for pain, pyrexia with discomfort

Age Dose Possible maximum

Neonate 28–32 weeks 10–15 mg kg-1, 8-12 hourly 30 mg kg-1

Neonate over 32 weeks 10–15 mg kg-1, 6–8 hourly 60 mg kg-1

1–3 months 30–60 mg, 4–6 hourly 240 mg
3–12 months 60–120 mg, 4–6 hourly 480 mg

1–6 years 120–250 mg, 4–6 hourly 1 g
6–12 years 250–500 mg, 4–6 hourly 2 g

12–18 years 500 mg, 4–6 hourly 4 g
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Results

For the study period the PTI database contained prescrib-
ing information for 35 839 children (18 448 male) aged
between 0 and 12 years. A total of 4423 paracetamol pre-
scriptions were issued to 7.7% of the paediatric population
(2761 children, 52.4% males) with almost half (48.9%, 1350
children) issued to children under 5 years of age. The
majority of prescriptions (98.3%, 4347) were for oral parac-
etamol and the remainder (1.7%, 76) for rectal paraceta-
mol. Therefore only prescriptions for oral paracetamol
were considered for further analysis.

The majority of prescriptions (52.9%, 2319) were
specific for dosage and frequency, while 15.2% (673) were
classified as unpredictable (no clear dosage guidance
recorded). A total of 17.9% (793) of prescriptions were
outside BNFc recommendations, and 15.1% contained
insufficient data to enable categorization. Prescriptions
outside BNFc recommendations were issued to 22.7% (626
children) of all children prescribed paracetamol.

Under or overdosing (Tables 1 and 2, Figures 1
and 2)
Analysis of prescriptions in terms of age and dosage out-
comes, revealed that 11.3% (502), 6.5% (289) and 2.9%
(127) of children prescribed paracetamol were exposed to
an underdose, potential underdose or overdose, respec-
tively.Children aged 1–3 months were at the highest risk of
being overdosed or potentially overdosed, 21.8% and
4.8%, respectively, while older children (6–12 years old)
were at the highest risk of being underdosed or potentially
underdosed, 19.4% and 5.9%, respectively. Prescriber com-
pliance with dosage recommendations was best for chil-
dren aged 4–12 months, in whom 73.9% (464) complied
with the BNFc recommendations. For children aged 1–5
years, 67.4% (1459) of prescriptions complied with the
BNFc recommendations, 1.8% recommended a potential
overdosing regimen and 9.4% a potential underdosing
regimen.The likelihood of being issued with a prescription
recommending a potential overdose decreased signifi-
cantly with increasing age (c2 for linear trend = 149.68, P <
0.001), while underdosing increased significantly with age
(chi-square for linear trend = 134.73, P < 0.001) (Figures 1
and 2).

The majority of prescriptions for paracetamol only and
for paracetamol and ibuprofen were compliant with BNFc
dosing recommendations, 63% (2788 of 4423) and 73.9%
(386 of 522), respectively. Only four prescriptions for parac-
etamol and codeine, all of which were off label, were issued
to the study population.

Discussion

Our study has identified that approximately a fifth of
paracetamol prescriptions issued to children by their GP
are off label, with the most common reason being either
too small or too high a dose. A further 15% of prescriptions
contained no dosage instructions at all.

The widespread use of paracetamol by parents and
carers before seeking medical advice is common place [3,
11, 12] and increases the risk of toxicity when a child is
further prescribed paracetamol by a physician. Therefore
the health care team has an important role in ameliorating
the potential dangers associated with use. In this study

Table 2
Number (%) of paracetamol prescriptions classified as underdose, potential underdose, overdose and potential overdose according to age

Age group
Number of
prescriptions Underdose

Potential
underdose Overdose

Potential
overdose

1–3 months 229 8 (3.5) 0 50 (21.8) 11 (4.8)
4–11 months 628 20 (3.2) 24 (3.8) 20 (3.2) 10 (1.6)

1–5 years 2164 203 (9.4) 182 (8.4) 38 (1.8) 7 (0.3)
6–12 years 1398 271 (19.4) 83 (5.9) 19 (1.4) 21 (1.5)
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Figure 1
Percentages of prescriptions recommending a paracetamol overdose by
age (c2 for linear trend = 149.68, P < 0.001)
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more than 15% of prescriptions contained no minimum or
maximum dosing instructions, and approximately a third
of these only stated ‘to be taken as required’. It is recog-
nized that up to 50% of parents do not understand official
dosage recommendations for medicines such as paraceta-
mol, and absence of dosing instructions can leave parents
in a state of confusion, or strengthen the public perception
that paracetamol is harmless [13]. Both factors may con-
tribute to the occurrence of paracetamol overdose, toxicity
and deaths [7, 14].

Our study indicated that approximately 1 in 10 pre-
scriptions prescribed a potential underdose with the risk of
underdosing increasing with age. Unfortunately the risk
associated with underdosing of paracetamol and possible
treatment failure has not received the same attention as
the risks associated with overdosing, possibly reflecting
the perception that this practice is safe. However, consid-
ering the current demands for cost effective therapy, a pre-
scribing habit that could lead to treatment failure is of
potential concern. Furthermore underdosing was the most
frequent reason for a paracetamol prescription being off
label, a situation similar to that reported by Ekins-Daukes
et al. for a wide range of paediatric medicines [6].

Almost 3% of paracetamol prescriptions recom-
mended an overdose, with over a fifth of these issued
to the youngest children aged 1–3 months. Although
reports of confirmed hepatotoxicity caused by paraceta-
mol overdose in children are uncommon, isolated case
reports of paracetamol associated liver toxicity continue
to emerge [7, 14–17], almost half of which occurred in
children less than 2 years of age [7]. While the results
of this study suggest significant levels of paracetamol

prescribing which could result in potential overdose to
children, we were unable to assess the actual paraceta-
mol dose administered by the parent or carer. It is there-
fore not possible to determine whether an overdose was
actually administered.

In conclusion, this is the first study to describe the pat-
terns of paracetamol prescribing by primary care physi-
cians in the community.Both overdosing in young children
and underdosing in older children together with their
associated risks of toxicity or under treatment occur rela-
tively frequently. The reasons for these prescribing pat-
terns are unclear. However it is possible that in the absence
of reports relating to underdosing and treatment failure,
primary care physicians have been sensitised by earlier
reports of paracetamol overdosing and hepatotoxicity.
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